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1
ONE-TIME PASSWORD CERTIFICATE
RENEWAL

BACKGROUND

Computers have become highly integrated in the work-
force, in the home, in mobile devices, and many other places.
Computers can process massive amounts of information
quickly and efficiently. Software applications designed to run
on computer systems allow users to perform a wide variety of
functions including business applications, schoolwork, enter-
tainment and more. Software applications are often designed
to perform specific tasks, such as word processor applications
for drafting documents, or email programs for sending,
receiving and organizing email.

In many cases, software applications are designed to inter-
act with other software applications or other computer sys-
tems. In some cases, the software applications may establish
secure connections between each other. For instance, the
applications may establish an internet protocol security (IP-
SEC) connection to ensure secure communication. IPSEC
may implement different protocols including Kerberos, cer-
tificate-based authentication and pre-shared key authentica-
tion.

Kerberos implementations typically use an authentication
ticket which is renewable. The ticket may be automatically
renewed for a limited time. In certificate-based implementa-
tions, the certificates are either not renewable or are renewed
for an unlimited time.

BRIEF SUMMARY

Embodiments described herein are directed to providing a
certificate extension to an authentication certificate, to vali-
dating an authentication certificate request and to implement-
ing authentication certificates that include certificate exten-
sions. In one embodiment, a computer system accesses an
authentication certificate request that is to be sent to a vali-
dation server for validation and to a certificate authority for
issuance of an authentication certificate. The computer sys-
tem appends an extension to the authentication certificate
request. The extension includes origination information
about the authentication certificate. The computer system
then sends the authentication certificate request with the
appended extension to the validation server for validation.

In another embodiment, a validation server receives an
authentication certificate renewal request from a client. The
request includes an original certificate extension comprising
first issuance data that includes a certificate issuance time.
The computer system determines that the authentication cer-
tificate renewal request is valid and sends the authentication
certificate renewal request to a certificate authority for issu-
ance of a renewed certificate. The computer system receives a
certificate issued by the certificate authority that includes the
original certificate extension and sends the renewed certifi-
cate to the client.

In still another embodiment, a computer system generates
an authentication certificate renewal request to renew a pre-
viously issued authentication certificate. The authentication
certificate includes an extension that identifies when the cer-
tificate was originally issued. The computer system sends the
generated renewal request to a validation server for validation
and, upon validation, to a certificate authority for issuance of
a renewed certificate. The computer system also receives a
renewed authentication certificate from the validation server.
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The renewed authentication certificate includes the original
extension identifying when the certificate was originally
issued.

This Summary is provided to introduce a selection of con-
cepts in a simplified form that are further described below in
the Detailed Description. This Summary is not intended to
identify key features or essential features of the claimed sub-
jectmatter, nor is it intended to be used as an aid in determin-
ing the scope of the claimed subject matter.

Additional features and advantages will be set forth in the
description which follows, and in part will be obvious from
the description, or may be learned by the practice of the
teachings herein. Features and advantages of the invention
may be realized and obtained by means of the instruments and
combinations particularly pointed out in the appended
claims. Features of the present invention will become more
fully apparent from the following description and appended
claims, or may be learned by the practice of the invention as
set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

To further clarify the above and other advantages and fea-
tures of embodiments of the present invention, a more par-
ticular description of embodiments of the present invention
will be rendered by reference to the appended drawings. It is
appreciated that these drawings depict only typical embodi-
ments of the invention and are therefore not to be considered
limiting of its scope. The invention will be described and
explained with additional specificity and detail through the
use of the accompanying drawings in which:

FIG. 1illustrates a computer architecture in which embodi-
ments of the present invention may operate including provid-
ing a certificate extension to an authentication certificate.

FIG. 2 illustrates a flowchart of an example method for
providing a certificate extension to an authentication certifi-
cate.

FIG. 3 illustrates a flowchart of an example method for
validating an authentication certificate request.

FIG. 4 illustrates a flowchart of an example method for
implementing authentication certificates that include certifi-
cate extensions.

FIG. 5 illustrates a computer architecture in which authen-
tication certificates that include certificate extensions may be
implemented.

DETAILED DESCRIPTION

Embodiments described herein are directed to providing a
certificate extension to an authentication certificate, to vali-
dating an authentication certificate request and to implement-
ing authentication certificates that include certificate exten-
sions. In one embodiment, a computer system accesses an
authentication certificate request that is to be sent to a vali-
dation server for validation and to a certificate authority for
issuance of an authentication certificate. The computer sys-
tem appends an extension to the authentication certificate
request. The extension includes origination information
about the authentication certificate. The computer system
then sends the authentication certificate request with the
appended extension to the validation server for validation.

In another embodiment, a validation server receives an
authentication certificate renewal request from a client. The
request includes an original certificate extension comprising
first issuance data that includes a certificate issuance time.
The computer system determines that the authentication cer-
tificate renewal request is valid and sends the authentication
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certificate renewal request to a certificate authority for issu-
ance of a renewed certificate. The computer system receives a
certificate issued by the certificate authority that includes the
original certificate extension and sends the renewed certifi-
cate to the client.

In still another embodiment, a computer system generates
an authentication certificate renewal request to renew a pre-
viously issued authentication certificate. The authentication
certificate includes an extension that identifies when the cer-
tificate was originally issued. The computer system sends the
generated renewal request to a validation server for validation
and, upon validation, to a certificate authority for issuance of
a renewed certificate. The computer system also receives a
renewed authentication certificate from the validation server.
The renewed authentication certificate includes the original
extension identifying when the certificate was originally
issued.

The following discussion now refers to a number of meth-
ods and method acts that may be performed. It should be
noted, that although the method acts may be discussed in a
certain order or illustrated in a flow chart as occurring in a
particular order, no particular ordering is necessarily required
unless specifically stated, or required because an act is depen-
dent on another act being completed prior to the act being
performed.

Embodiments of the present invention may comprise or
utilize a special purpose or general-purpose computer includ-
ing computer hardware, such as, for example, one or more
processors and system memory, as discussed in greater detail
below. Embodiments within the scope of the present inven-
tion also include physical and other computer-readable media
for carrying or storing computer-executable instructions and/
or data structures. Such computer-readable media can be any
available media that can be accessed by a general purpose or
special purpose computer system. Computer-readable media
that store computer-executable instructions are computer
storage media. Computer-readable media that carry com-
puter-executable instructions are transmission media. Thus,
by way of example, and not limitation, embodiments of the
invention can comprise at least two distinctly different kinds
of computer-readable media: computer storage media and
transmission media.

Computer storage media includes RAM, ROM, EEPROM,
CD-ROM or other optical disk storage, magnetic disk storage
or other magnetic storage devices, or any other medium
which can be used to store desired program code means in the
form of computer-executable instructions or data structures
and which can be accessed by a general purpose or special
purpose computer.

A “network” is defined as one or more data links that
enable the transport of electronic data between computer
systems and/or modules and/or other electronic devices.
When information is transferred or provided over a network
or another communications connection (either hardwired,
wireless, or a combination of hardwired or wireless) to a
computer, the computer properly views the connection as a
transmission medium. Transmissions media can include a
network and/or data links which can be used to carry or
desired program code means in the form of computer-execut-
able instructions or data structures and which can be accessed
by a general purpose or special purpose computer. Combina-
tions of the above should also be included within the scope of
computer-readable media.

Further, upon reaching various computer system compo-
nents, program code means in the form of computer-execut-
able instructions or data structures can be transferred auto-
matically from transmission media to computer storage
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media (or vice versa). For example, computer-executable
instructions or data structures received over a network or data
link can be buffered in RAM within a network interface
module (e.g., a “NIC”), and then eventually transferred to
computer system RAM and/or to less volatile computer stor-
age media at a computer system. Thus, it should be under-
stood that computer storage media can be included in com-
puter system components that also (or even primarily) utilize
transmission media.

Computer-executable instructions comprise, for example,
instructions and data which cause a general purpose com-
puter, special purpose computer, or special purpose process-
ing device to perform a certain function or group of functions.
The computer executable instructions may be, for example,
binaries, intermediate format instructions such as assembly
language, or even source code. Although the subject matter
has been described in language specific to structural features
and/or methodological acts, it is to be understood that the
subject matter defined in the appended claims is not neces-
sarily limited to the described features or acts described
above. Rather, the described features and acts are disclosed as
example forms of implementing the claims.

Those skilled in the art will appreciate that the invention
may be practiced in network computing environments with
many types of computer system configurations, including,
personal computers, desktop computers, laptop computers,
message processors, hand-held devices, multi-processor sys-
tems, microprocessor-based or programmable consumer
electronics, network PCs, minicomputers, mainframe com-
puters, mobile telephones, PDAs, pagers, routers, switches,
and the like. The invention may also be practiced in distrib-
uted system environments where local and remote computer
systems, which are linked (either by hardwired data links,
wireless data links, or by a combination of hardwired and
wireless data links) through a network, both perform tasks
(e.g. cloud computing, cloud services and the like). In a
distributed system environment, program modules may be
located in both local and remote memory storage devices.

FIG. 1 illustrates a computer architecture 100 in which the
principles of the present invention may be employed. Com-
puter architecture 100 includes client computer system 105,
validation server 120 and certificate authority 130. Each of
these may be any type of local or distributed computer sys-
tem. The client computer system includes a certificate request
generating module 110. The certificate request generating
module (or module 110 herein) may be configured to generate
acertificate request 111. The certificate request may be issued
by aclient computer system that desires to securely connect to
another computer system. The requested certificate may be
any type of digital certificate used to verity a user’s identity.
The extension appending module 115 of the client computer
system may append an extension to the request. This exten-
sion 117 may allow the certificate authority to issue a limited-
time certificate to the client. The time for which the certificate
is valid may be customizable by an administrator.

The validation server 120 may be a proxy server that is
configured to validate the certificate request 116 sent from the
client computer system. The validation results 126 may be
sent to back to the client computer system after the validation
is complete. The validated certificate request 116V, along
with the certificate extension 117 may be sent to certificate
authority 130. The certificate issuing module 135 of the cer-
tificate authority may issue an authentication certificate 136
to the client computer system. The authentication certificate
may allow the client computer system to securely communi-
cate with another computer system. The secure connection
would be established for a certain period of time. This time
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may be indicated in the issuance data 118 included in the
certificate extension 117. In this manner, a certificate author-
ity that would, at least for some certificates, be limited to
issuing unlimited-time certificates, can issue limited-time
certificates. This will be explained in greater detail below
with regard to methods 200, 300 and 400 of FIGS. 2, 3 and 4,
respectively.

In view of the systems and architectures described above,
methodologies that may be implemented in accordance with
the disclosed subject matter will be better appreciated with
reference to the flow charts of FIGS. 2, 3 and 4. For purposes
of simplicity of explanation, the methodologies are shown
and described as a series of blocks. However, it should be
understood and appreciated that the claimed subject matter is
not limited by the order of the blocks, as some blocks may
occur in different orders and/or concurrently with other
blocks from what is depicted and described herein. Moreover,
not all illustrated blocks may be required to implement the
methodologies described hereinafter.

FIG. 2 illustrates a flowchart of a method 200 for providing
a certificate extension to an authentication certificate. The
method 200 will now be described with frequent reference to
the components and data of environment 100.

Method 200 includes an act of accessing an authentication
certificate request that is to be sent to a validation server for
validation and to a certificate authority for issuance of an
authentication certificate (act 210). For example, client com-
puter system 105 may generate and/or access a previously
generated certificate request 111. The certificate request is to
be sent to validation server 120 for validation and, upon
validation, to certificate authority 130. The certificate author-
ity will then issue an authentication certificate 136 for the
client computer system.

In some embodiments, the authentication certificate
request 111 includes a client’s one-time password. The one-
time password may be any type of text or other user-provided
input sequence that is known to the user, and which grants the
user (or the user’s computer system) access to another remote
or local computer system with which the user wants to
securely communicate. In some cases, the one-time password
is valid only for a single individual. In other cases, the one-
time password may apply to a group of users, each of which
can use the password.

Method 200 includes an act of appending an extension to
the authentication certificate request, wherein the extension
includes origination information about the authentication cer-
tificate (act 220). For example, extension appending module
115 may append extension 117 to authentication certificate
request 116. The extension may include origination informa-
tion about the authentication certificate such as an indication
of when the certificate was issued for the first time, which user
and/or computer system issued the request, when the last
request from the user was received, and other pertinent infor-
mation. Once the certificate is ultimately issued, any subse-
quent renewals of the certificate may include the origination
information in the extension.

The validation server 120, upon receiving the certificate
request 116 from the client computer system, may access the
origination or first issuance data stored in the extension 117 to
determine whether the issued certificate has expired. If the
validation server determines that the certificate has expired or
is otherwise invalid, the validation server will deny the
request for renewal. If the validation server determines that
the certificate has not expired, the validation server will vali-
date the request and send the results of the validation 126 back
to the client computer system. The validation server will also
send the validated certificate request 116V to the certificate
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authority for renewal while maintaining the first issuance
data. The first issuance data may be maintained permanently
in the certificate extension.

Method 200 includes an act of sending the authentication
certificate request with the appended extension to the valida-
tion server for validation (act 230). For example, client com-
puter system 115, after generating the certificate request 111
and appending the first issuance data in the extension 117 of
the certificate request, can send the certificate request with
appended extension to the validation server for validation.

As mentioned above, in response to the client computer
system’s generated certificate request, the client may receive
a limited-time certificate 136 from the certificate authority
130. The limited-time certificate may grant the user access to
a data, web or other server for a certain period of time. The
limited-time authentication certificate includes the extension
117 along with the first issuance data 118. Once the time
period has expired, the certificate will no longer be valid and
would need to be renewed. During the time period, the user
may use the certificate to access data on servers that requires
certificate-based authentication.

FIG. 3 illustrates a flowchart of a method 300 for validating
an authentication certificate request. The method 300 will
now be described with frequent reference to the components
and data of environment 100.

Method 300 includes an act of validation server receiving
an authentication certificate renewal request from a client,
wherein the request includes an original certificate extension
comprising first issuance data that includes a certificate issu-
ance time (act 310). For example, validation server 120 may
receive authentication certificate renewal request 116 from
client computer system 105. The certificate request may
include certificate extension 117 which includes first issuance
data. The first issuance data may include various portions of
information about the creation of the initial certificate includ-
ing the date and time the certificate was first issued.

Method 300 includes an act of determining that the authen-
tication certificate renewal request is valid (act 320). For
example, validation server 120 may determine that the
received authentication certificate request is valid. In this
determination, the validation server may identify the time the
certificate was first issued from the first issuance data in the
extension. The validation server may then compare the first
issuance data (or last issuance data which would indicate the
last time the certificate was successfully renewed) to the
current time. If the difference between the current time and
the first (or last) issuance time is too great (i.e. greater than the
specified time period for which the certificate is valid), then
the certificate request will be invalidated, and the results 126
will be sent back to the client system. On the other hand, if the
difference between the current time and the first (or last)
issuance time is within the specified time period for which the
certificate is valid, then the certificate request will be vali-
dated, the results will be sent back to the client system, and the
validated request 116V will be sent on to the certificate
authority for renewal or initial issuance.

In some cases, the time that the certificate is allowed to be
renewed may be customizable. A computer administrator that
has sufficient rights to the validation server may specify the
time period during which a given certificate is valid. Accord-
ingly, the administrator may specify a time over which a
certificate will be invalid, and under which the certificate will
remain valid. In some cases, the administrator may specify
other invalidating criteria that, if present, also invalidate the
certificate. The customizable specified time may, at least in
some cases, be equal to the addition of the first issuance time
and the maximum allowed renewal time. The server admin-
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istrator may also be able to determine how many times a
certificate may be renewed renewable. Each of these settings
may be changed and configured to apply to a single user, to a
group of users, or to another type of entity. In some cases, the
validity of the extension 117 may be verified upon the first
certificate request that the client sends (e.g. certificate request
116). When the client adds the extension, the validation server
verifies that the extension is a valid one before sending the
request to the certificate authority 130.

Method 300 includes an act of sending the validated
authentication certificate renewal request to a certificate
authority for issuance of a renewed certificate (act 330). For
example, validation server 120 may send validated authenti-
cation certificate request 116V to certificate authority 130.
The certificate authority may issue a new certificate (or renew
an existing certificate) using module 135. The certificate
authority may also copy the first issuance data included in the
extension of request and sends that data back in the renewed
certificate (i.e. data 118 in extension 117 of authentication
certificate 136.

Method 300 includes an act of receiving a certificate issued
by the certificate authority, wherein the certificate includes
the original certificate extension (act 340). For example, vali-
dation server 120 may receive authentication certificate 136
which was issued by the certificate authority. The issued
certificate includes the firstissuance data originally appended
to the certificate request by the client computer system. The
validation server may send the renewed certificate back to the
client (act 350). In this manner, a validation server may act as
a proxy to validate incoming certificate renewal/issuance
requests and allow those requests that are valid to be sent to
the certificate authority, while those requests that are invalid
are returned to the client as being improper.

FIG. 4 illustrates a flowchart of a method 400 for imple-
menting authentication certificates that include certificate
extensions. The method 400 will now be described with fre-
quent reference to the components and data of environment
500 of FIG. 5.

Method 400 includes an act of generating an authentication
certificate renewal request to renew a previously issued
authentication certificate, wherein the authentication certifi-
cate includes an extension that identifies when the certificate
was originally issued (act 410). For example, certificate
renewal request generating module 550 of client computer
system 505 may generate certificate renewal request 551. The
renewal request includes extension 552 which includes first
issuance data.

The first issuance data includes an indication of when the
certificate was originally issued. The originally issued certifi-
cate 556 may be stored in data store 555 of the client computer
system. The authentication certificate renewal request may
include a client’s one-time password, along with the other
information stored in the appended extension.

Method 400 includes an act of sending the generated
renewal request to a validation server for validation and, upon
validation, to a certificate authority for issuance of a renewed
certificate (act420). For example, client computer system 505
may send certificate renewal request 551 to validation server
520 for validation. After determining that the certificate
renewal request is valid, the validated request 551V is sent to
the certificate authority 530. The validation server also sends
back the results of the validation 561 to the client. In cases
where the validation server determines that the certificate
renewal request is invalid, the results of the validation may
similarly be sent back to the client indicating the request’s
invalidity. In some embodiments, the validation server (or an
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administrator thereof) may be able to determine how many
times a certificate may be renewed.

Method 400 includes an act of receiving a renewed authen-
tication certificate from the validation server, wherein the
renewed authentication certificate includes the original
extension identifying when the certificate was originally
issued (act 430). For example, client computer system 505
may receive renewed authentication certificate 566 from cer-
tificate authority 530. The certificate renewing module 565 of
the certificate authority may issue the renewed certificate
upon receiving the validated certificate renewal request,
which includes the client’s one-time password and the first
issuance data 553. The certificate authority may renew the
certificate for a customizable amount of time. During that
time, the user can use the issued renewed certificate to access
data on a data server that requires certificate-based authenti-
cation.

In some cases, when a client sends a renewal request 551
with an extension 552 that includes the original certificate
issuance date, the validation server may require the user (or
client computer system) to provide proof that the date written
in the extension is authentic. In some embodiments, the user
may provide this proof by sending a previous certificate. By
sending the previously generated certificate, the validation
server 520 may be able to confidently trust the date of original
certificate issuance.

Thus, methods, systems and computer program products
are provided which provide certificate extensions to authen-
tication certificates. The extensions allow first issuance data
to be stored and sent with the certificate. Methods, systems
and computer program products are further provided which
validate authentication certificate requests and implement
authentication certificates that include certificate extensions.
In this manner, certificates may be renewed or issued for a
customizable, limited time.

The present invention may be embodied in other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered in all
respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

We claim:
1. At a client computer system including at least one pro-
cessor and a memory, in a computer networking environment
including a plurality of computing systems, a computer-
implemented method for providing a certificate extension to
an authentication certificate, the method comprising:
accessing an authentication certificate renewal request that
is to be sent first to a validation server for validation and,
when validated by the validation server, to a certificate
authority for issuance of an authentication certificate;

appending an extension to the authentication certificate
renewal request, the extension including origination
information about the authentication certificate, identi-
fication of a user and computer system which issued the
request, and indication of when a last request from the
user was received, and wherein the extension is sent with
the authentication certificate renewal request to the vali-
dation server for validation;

sending the authentication certificate renewal request with

the appended extension to the validation server for vali-
dation, wherein when validated by the validation server,
the validation server sends the validated request and the
extension to the certificate authority for issuance of an
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authentication certificate; and receiving a validation
result from the validation server.

2. The method of claim 1, wherein the authentication cer-
tificate request includes a client’s one-time password.

3. The method of claim 2, further comprising receiving a
limited-time certificate from the certificate authority.

4. The method of claim 3, further comprising using the
received limited-time certificate to access data on a data
server that requires certificate-based authentication.

5. The method of claim 3, wherein the received limited-
time certificate includes the certificate extension with the
origination data.

6. The method of claim 1, wherein the origination data
includes information indicating when the certificate was
issued for the first time.

7. The method of claim 6, wherein each subsequent
renewal includes the certificate extension with the first issu-
ance data.

8. The method of claim 6, wherein the validation server
performs the following:

accesses the first issuance data to determine whether the

issued certificate has expired; and

upon determining that the certificate has expired, denying

the request for renewal.

9. The method of claim 6, wherein the validation server
performs the following:

accesses the first issuance data to determine whether the

issued certificate has expired; and

upon determining that the certificate has not expired, sends

the received certificate request to the certificate authority
for renewal while maintaining the first issuance data.

10. A computer program product for implementing a
method for validating an authentication certificate request,
the computer program product comprising one or more com-
puter-readable storage memory having stored thereon com-
puter-executable instructions that, when executed by one or
more processors of the computing system, cause the comput-
ing system to perform the method, the method comprising:

a validation server receiving an authentication certificate

renewal request from a client, the request including an
original certificate extension comprising first issuance
data that includes a certificate issuance time, identifica-
tion of a user and computer system which issued the
request, and indication of when a last request from the
user was received, and wherein the original certificate
extension had been appended to the authentication cer-
tificate renewal request by the client;

the validation server determining whether the authentica-

tion certificate renewal request is valid;

the validation server sending a validation result to the cli-

ent; and

upon being validated the validation server sending the vali-

dated authentication certificate renewal request and the
extension to a certificate authority for issuance of a
renewed certificate;

the validation server receiving a certificate issued by the

certificate authority, wherein the certificate includes the
original certificate extension; and

the validation server sending the renewed certificate to the

client.

11. The computer program product of claim 10, wherein
determining validity comprises checking the time that the
certificate is allowed to be renewed.
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12. The computer program product of claim 11, wherein
the time that the certificate is allowed to be renewed is cus-
tomizable.

13. The computer program product of claim 11, wherein
the time that the certificate is allowed to be renewed is the
result of the addition of a first issuance time and a maximum
allowed renewal time.

14. The computer program product of claim 10, wherein
the certificate authority copies the data included in the request
and sends that data back in the renewed certificate.

15. The computer program product of claim 10, wherein a
validation server administrator determines how many times a
certificate is renewable.

16. A computer system comprising the following:

one or More processors;

system memory,

one or more computer-readable storage media having

stored thereon computer-executable instructions that,

when executed by the one or more processors, causes the

computing system to perform a method for implement-

ing authentication certificates that include certificate

extensions, the method comprising the following:

generating an authentication certificate renewal request
to renew a previously issued authentication certifi-
cate, the renewal request to be sent first to a validation
server for validation and, upon validation by the vali-
dation server, to a certificate authority for issuance of
an authentication certificate;

appending to the authentication certificate renewal
request an extension that identifies when the certifi-
cate was originally issued, identification of a user and
computer system which issued the request, and indi-
cation of when a last request from the user was
received;

sending the generated renewal request and the appended
extension to a validation server for validation,
wherein upon validation by the validation server, the
validation server sends the validated renewal request
and the extension to a certificate authority for issu-
ance of a renewed certificate;

receiving a validation result from the validation server;
and

when the generated renewal request and the appended
extension have been validated by the validation
server, receiving a renewed authentication certificate
from the validation server, wherein the renewed
authentication certificate was generated by the certifi-
cate authority and includes the original extension
identifying when the certificate was originally issued.

17. The computer system of claim 16, wherein the authen-
tication certificate renewal request includes a client’s one-
time password.

18. The computer system of claim 17, wherein the renewed
authentication certificate is renewed for a customizably lim-
ited time.

19. The computer system of claim 16, further comprising
using the received limited-time certificate to access data on a
data server that requires certificate-based authentication.

20. The computer system of claim 16, wherein the valida-
tion server determines how many times a certificate is renew-
able.



